Experimental intervertebral disc degeneration induced by chondroitinase ABC in the goat.
In 2 studies, the injection of chondroitinase ABC into intervertebral discs of mature goats was evaluated as an experimental disc degeneration model. The first study analyzed the development of degeneration in time; the second study determined the optimal enzyme concentration. To develop reproducible, slowly progressive disc degeneration in a large animal model. Currently available, small animal models of intervertebral disc degeneration have shortcomings in the comparability to humans in terms of size, geometry, and cell population. Also, the methods to induce degeneration in the current models do not mimic human degeneration, which starts with the loss of proteoglycans. Injecting the enzyme chondroitinase ABC into the nucleus pulposus mimics the loss of proteoglycans. In Study 1, lumbar intervertebral discs of 17 goats were injected with chondroitinase ABC (0.25 U/mL) or phosphate-buffered saline. Degeneration was analyzed with radiograph analysis, MR imaging, and macroscopic and histologic scoring at 5 different time points (4, 8, 12, 18, and 26 weeks). Six control goats were analyzed. The second study used 6 goats in which 4 different concentrations of chondroitinase ABC (0.2-0.35 U/mL) or phosphate-buffered saline were injected. After 12 weeks, similar analyses as in Study 1 were performed. After 12 weeks, degenerative signs were observed in all parameters in Study 1. The degeneration increased up to 18 weeks and leveled off after 26 weeks. The variability, however, was high. The second study showed a concentration dependent effect of chondroitinase ABC with all analyzed parameters. The injection of 0.25 U/mL chondroitinase ABC resulted in disc degeneration after 12 weeks without signs of severe degeneration. Injection of chondroitinase ABC in the caprine intervertebral disc results in mild, slowly progressive disc degeneration. This effect was optimal at a concentration of 0.25 U/mL. This is a promising model of disc degeneration that deserves further study.